" Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 07-147982 
(43)Date of publication of application : 13.06.1995 



(51)Int.CI. 



C12N 15/00 




(21 Application number : 05-298594 
(22)Date of filing : 29.1 1 .1 993 



(71 Applicant : HITACHI LTD 
(72)Inventor : KANBARA HIDEKI 

OKANO KAZUNOBU 



(54) METHOD FOR ANALYZING DISTRIBUTION OF KINDS OF M-RNA 

(57)Abstract: 

PURPOSE: To provide the analysis method capable of simultaneously measuring especially even 
plural basic sequenceunknown m-RNAs by a means for detecting the distribution of the various 
m-RNAs contained in cells. 

CONSTITUTION: Many kinds of DNA oligomers are divided into every kinds, immobilized in 
every divisions on the surface of a solid oligomer array, and subsequently hybridized with m- 
RNA. A fluorescently labeled dNTP and a reverse transcriptase are used to synthesize 
fluorescently labeled c-DNA complementary to the m-RNA on the oligomer array. The 
fluorescent light of each division on the oligomer array is measured to know the distribution of 
the m-RNA. An oligomer having a structure comprising a poly A and an arbitrary sequence on 
the 3'-terminal side of the poly A is used as the oligomer. 
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[ m^m 2 ) dm* V rf v - tf&aEftl i -e O 3 '^ffi 
»C 2 mer- 8 merGDff ^I2^J€:^tf fc<D*C A & C £ 

[ ilWc3g 3 ] dna* y :i v - <DftiIIE3W* # y T V 

[»*54] DN^yrfv-CD^jilBJU*^ c-DNA 
<B»*ttW8Kt«A3ftfctf y =f^-KW*4^tt*ti 

[f#3Rli5] DNAtfy =fv-;&S v m-RNA*4l*»cDNA(C 
m^mc J^^zfy jtj X~$ ZEffilfr 6 ft £ & <Dr & & C 
£ €t«f» £ "T & m-RNACDSia^fl?tffffl<DDNA^ y =f V - 

*5ilS?iJ 3 '^ffi'Ht 2 men- 8 merQffig 

[If JftS 7 ] m-RNA&C#^6tyC>^ A 7 U £W X~f SIB 
fta^Ji*O3"*i!WI(«:2mer-5mer<0ff* 

5 -20merC **»*^6 IE*8<Dm-RNAOSI^ffifi?*Tffl 
CDDNA^ y =fv -71/-, 

ftiliBW, c-DNA©B3RtfJ»r8MC 
2SA S ft /c * y ^ - ifi^ij * £ t > ft £ fflfB W ft BE?'J 
t?* £81*^6 leiSOm-RNAOffi^^^rfflcDDNA^ y 

37-ri/- 0 

[flt#5l0] C 1 )IS*S 5-8 CD^m^HClE*Jc(D^ 
y^v-TU-eCrn-RNfl}aitHiR«rga43^ *y^- 

£#£xfi. (2^m&wmmt4m<D*>%'pt£< ti> 1 

a^^i^dhn'p<bfficDdrvn'p>&ffltir^y rfv-r u- 

-ONANIST SXg, *JJ:CFC3)*y rfv-TU-±CD 
«r5ES*rSXS, *dt?Ci*»«i-r4in-RNACD«H 

yrf-7-TU-CCm-RN^aai^SM§#, *y=fv- 
T U -^ffiCDDNA^ y rfv - &C&m-RNA£^ -/^y £V X 

<2)i8«^jR£4«<D5M>ft< <bfc 1 

ao^«KciMrpif6©cihrrp&ffliir*y rJv-ru- 

GC^ Y^'J^ XL//cm-RNA«:tHfflWrm3teS^3 n/cc 
-DNA^r^^-r^XIS, C3)c-ONAk:tlfflWrfficr)St36i* 



(2) «WF7 - 1 4 7 9 8 2 

2 

Sift C4)c-DNAtc**hS»j6»i±E (3) (Dtf 
SXfl, (5)^y^v-TI^-±<D#E^t/cS|Jfi© 
10 [0 00 1 ] 
[0 0 0 2 ] 

^> w&MWMttC J: o SB$P^r^ft? ^ ft £ fcg> % ffliart 
J: o c-0NA<h ur cft^wrs^ffi^na^sftr i> 

-So fflia*CC^^ft^>m-RNA, fitorc-DNAOD^It^^ 

[0 00 3] fflJffirtm-RNA©«ffliW& (abundanc 

e) ^r^D^^^^rcDc-DNA^rf^O v ^^^-cp^C^D- 
^•>^lt7^7 y -£fE£ 0 C<DtfJ*»6 

30 ft£@ifc^6#fiit ; £^#>& (Nature Genet. 2, 173-1 
79(1992)) . Lfrb. ZOj3&^mi±tt*$L&2>tc#> 

RNA*>e>c-DW«:f#Sit, Hf*SStCHSSft/c^ >f 

/c7^^7y-^HKWm^nrC^ (Nature 3 
57, 519-520(1992)) 0 C©7 'j -^fflOtffS 

tt«FSc-DNA©ttSHEW*^T 4 C <h ft £ £tf 5 C <t 
40 [0 004] 

W5Cjf6*StC»ajra©J:5«:, T^TCDrTHRNACDffiffl 

i S % *5 cfc CJf * 0«fB» b *5MB WJftfc J: S fc *W ^ 

ict^iBr*5*s, cft*r*jcft*>ftrc^4^n 

vm-cu^&fyfr *) r &mm&w ft c ^ 0 $ /c % 

DNA-7'n - ^iffli^S^rffi-ctt^ao^a - 

*ast» ^ c i »r t *s JHJ50 ^ n - ^3&s * 4 iS^-cc PS 6 ft 

^n-^»fe»H«±tcfts<b5s^wrfti,^ -ec-c, 
so -r^rcDm-RNA^^ttirt, y'v-yfim^tir^tjn* 
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[0 0 0 5 ] 

CT<fc CCK^W L THf*^ffliCffi}$ Ufc 7'P - v 
m^X, m-RNA(D^4itS«TSCi*#8i[i-r^rn-RNA 

[0 00 6 ] ±fBDNA^ y ^v-iLt^ ftiise^iji 

-t© 3 '^S»C 2 mer- 8 merCDffiggB^J^Stf CD# 
*tf6ft. fit, fMBSiHEMiOTtt, #yT*fc 
» c - D N A (D MM WKSB &C * A 3 ft fc * y =f v - ffijnj 
*4C»W*ftifflffiWttiB^Jj&s^f6ft*. £e>CC, * 

DNA^ 'J 33 V -^m-RNACc^WCC^ 4rf*)$4 
[0 0 0 7 ] ±lBDNA^y rf^-T U-CCteC^^m-RNA^C 

«F»Wcc^^^yy-fX^*EWiur«, *fflEOT£ 

^©3 *^fflij$t2mer-8mer\ JfSl<«2 mer— 5 me 
ilfBW, 20mer£iT©#yT, fccfctf c -D N ACDMM 

mmmcmxz titc* y =fv-B3j»jA^^«-€-ftitBi* 

[0 0 0 8 ] #y7aiJ©S3«5~20mer^Cft/cW-Ctt 
3BE*'W:/y K^-*ff6ac>fi3iT*. CftCaK 

«:&s<fc5tc»ff-r* 0 #y-i«$cD«s« v *y=r** 

:/±T©^ -Y ^ y #-Y if- ^> 3 XDtctbttC 20mer«Tr 
*ft««tl> 0 £ fc4 mer«Tr«m-RNA<D^K y A8|5CCS*T 
£#Jtft*M£T*f& 0 Jc^T#yT«<O*3tt5-20mer 
#<fc<, S6{ca* L/<«6-10mer^J:^ o ff 
*1B5»J« 2 - 8 mer«fl»*g < , &<ft*)Tif2>t> C 
CKWTSScStt^^^y ^t-5/ 3 >§@^ #y A 

[0 0 0 9 ] £6CC, *»?HB. Cl)±IB^rft^CD^ 

y=fv-ru-(cm-RN^iiia}R4Stt!3ti- % *y=fv- 

T U -fUJCDDNA* y rfv - tC&m-RNA*^ -Y :/ y #-Y X 
S**Xg, C2)aMS^»3Ri4«©5fe^tt< ife 1 

&<D&y6M$&cmptiik<D(imp%m^x* y rfv- T U - 

Km -Y ^ y #-Y XL/cm-RNAtCfflfflWr^SiSIS ftfcc 
-DNA£^/ST&XfI, te<fctf(3)*y=r-?-7U-±© 

u fcaptt<Dm3t*iW5e-r a c <t r &m~RNA(Da 

[0010] $ e>$C, (1 )±IB^Tft^©^ 

7 \y ~Slffi<DDNA:^ y =f v - CCgm-RNA&^ -f^y^X 

s-b-sxh, (2»^sf<!:4ffi09^<iti 



C3) *MB¥7 - 1 47 9 8 2 

4 

a©M*tRWdiyrrp<t ffeOdNTPSrffll^r * y 37-71/- 

tc ; w :/ y # -y x l, fc m-RNAtct gffi » raxn 3 ft it c 
rsil L/c^n - ^dna£^ h' y y # ^ if - 3 > £ # 

SISi C4)c-DN^$*ft4»*#i±E (3) Off 

It^ ^y^«$t/c7'a- T/DNA^CDftfeCD^ft 
OlfflOx*;^- h^>X7y -SrfflCiT. — #<D^7fc 

10 gMi<DM#£$'J;E-<r £ t i t&m-RM<D«££»-5r &X 

[001 1 ] #^CDDNA it y rfv-T U-»^CD<fc 5 
KUTtWr&o * y ^-©aS^CiB$«Science 
251, 767-773 (1991)^3 ft/c<t 5 Ct^t^Sfcrg 

« ^ L DNA zf P - T U - CD # E H 3 if 

fcS^c^lfi^iJcD^p-^^-r^j: ^(cSgTU, 

yrfv-ru-^K-r^o 

[0012] t'Jnf, ^OHfta«i 0TB, 

^y ^>^^^^-^^c^e>ft^ 0 ±iB^yn> 7 

?'<D&KHCcfci: 5 **S^t ^ >) y =f 

30 v-*sc^«|JE»i|B?iJi^o/c^yrfv-^6%0, f 
CD3 , ^StC4fflCDSS (A, C,G, T) <Dm*m&-&frp> 

a**y=rv- (8 v-£iT) as»*j#o^-y=fv-* 

[0013] m-Rm^Jg«f«;^<Dii0tT5o &ffiro-RM 
y =f ^ » ^±«cMUt^ -Y ^y ^-Y XT^> 7*o -fe 

#y 3? ^ u^-^ K*«tH-r*^o-fe^**^ff ^ ca«c 

40 fflC>6>ft*fc(Dr*<K C©«|»!g}i0rttm3fcftcr) 
[0 0 14] 

[ffffl] m-RNA«3 '^ffiCCA (7f^» ^6So/c 
CCDTf r ^>gPfi*M-Y^y #^i2-^> 3 

>tc «fc «3 ajgij-r £ ^ S(c, c ft tcffi < ffSiB^'Jg|5^ffl ^ 

^>o ^ s» y rf v - CD 3 '*^IB^J^m-RNACDi3 

. w i wffiwcc-gcT * b$cc itmmm&mmn u mitt* 

so afecD^^rfcjriO tim*) csftSo 8fc^, b- 



* 
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<b CDtKM D £ C <h CC J: m-RMOmm t ££P<E> 

m? h w$\\tm »E»ijr * & i > <o t> $> z> & , -e n e> 

CO 0 1 5 ] 

r«ai> a 

HMCCScience (251,767—773(1991)) &C$R£$ft/c^ 

m*m>x dna^ y rfv- s c <tte £ g mk? 

c y =f ^ - y > # - *m u xmmac^ £ itx 

©EHrt>6&oT*$»> % ^Rno 4 @cDEH^iOmmH^ 

4>©<fc94>a<^7nOT*S 0 m-RNAOtfyASPct^W:/ 
y # -f XT* y Tgltofi 3 tt 5 -20merC C fttcttXte 
SBEft^-f^y Fv-*fl=&ai>fi3±T*. Cfttett 
< fiEi^IB^UcD 7 v - (Dg[5# £ *fc $ rj ftftf>r^i£Cc & £ 

#4 "b*-^3>tC«0.15M^0.2MCDta?aS-C, ^ 

l>„ S/c4meri^Tr^m-RNA(D^yASMC^^#^tt 
#ffiTT J: ot^ y TflB©«3« 5 -20mer#* 

L< «6^l0mer^J:Ci a ffiKEJUtt 2 - 8 m 

y-rx-rsftKfsws**. ffigf^ij** yA, c, c, t* 

[0016] *(C^^aiJ^(Z)#Jf[l^l|2 *flH>T8ft|l§ 

* y rf ^ ^ ^'cc^^ y 3? - 21— 24#^ehjii— 14 

i^ffliffi*aAi>T\ 'Wt/yy-rxs-s*. T&<t 
M2 <o % 31 ,34, ©J: 5 ft* y 9 ^tciftsw^sis-r 
im-RKw^^-Y^yy^x-r*. SKivtve^ja^u** 

K (dMTP) iiBK¥»*%ffiCirm-RNAtC»r*ffl1iDNA 
( C-DNA) il41 f 44*^-rS e CO^ dNTPODl^rtl^ 

4>a< io <fc£*tfdcrp) {c»*B«55*Anr 

cc # we s . law— a l x <, > a i ^ & ^ a ? y y 



( 4 ) f*H¥7- 1 47 98 2 

6 

2Uner^ct^ 0 /c<h y TgWiSmeri?, ffiSE5»JSB 

^ 6 merft 6S:ttfig#45'CWf*K:a ^ 0t? 47°C- 50°C 

-re c i r jffim mtcmG l tc *> co?:i^ 

[0017] 5J£«Riyf»**lttcM-p*»*L % ft^L 
10 *<D#»LTl^|ZH*g|jgiJL/, #aE-rSm-RNA(D3 '5R 
->0)^b^e>^aZTCC*JWSm-RNAC[)S&* 

-rxs-e, ^>r^yy-rx<c)*«i3&>e»c*i6*ass9r* 
3o -ra*D%, H3cc^*r<fc^tc^y ^^ohdk 

iB(C* y rj> y y'<D* V =fv- r«»JJIJr» at » 61,62 
20 <D<t5aa»©m-RNA*«fe^L9 4. 

cfc 3 tBffiil^^S tt , m-RNA<D 61 , 62CC*f L * tl? tl 

h-eti^sna. c©tt»rtt2«©m-RNA*^!lo 
i&S-r i)o i i *««»©c-»w3«w*j* y ^ 

^©CS. C<7)B$2«©c-DNA 71,72tt, fcSC^C 

sa4iB?u*fc-3rc^toWT*-5*56, -^n-entc^ 
»was&2, Si3cr)^y^v-8i,82?:m : g-r-So *y 

30 rfV-81,82«:« l ^ n^tlSa 3^{*91 , 92*1*S^ L 
O-y5>10l«rfi5ffi"Ttltf, He-NeU-*tf- (543nm) 

;un-^5> (tritc) <hx;i/*n-#s> (t.r) S^fe 

DNAtCi^ C$n^M7;^U^^> (FITC) i 
-T£tctT\ FITC-^TRITC^>3t^J:T.R^OX^;l,^- h 

jo 2, W3o*y=fv-tt, A^yy^Y^-s/ 3 >ot 

-^5>10li^U^;brS»4Lri^ o cfcoTArU 
-If (488nm) XV )\s*V^4ls*^gr$ht>\4?V 

9i-?>x;!/*a-#s >ioir*S92^x*^*"- 

y =f^^^CD^EHWS^b/c c-DNA (Ctl«, — tan 
tCia©c-DNA*«*S^Uft:fccr>) iEI— EHtC2®Om-R 
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[0018] C CTtem-RNACD* »J Afc^< 3 '*ffi@e?ij 

jukefSKjcc^ >r ^ y y a x-r 4 * y 

C0 0 19] C*»«2] Wt«lt?tt#y Afc«K 

ffi^rm-RNA^^Mi LrDNA*^L/C-DNA*f# & 0 c-D 

$JJK"J"5. ©Mgf^te (a^m-RNA*cc) 45^<<i^ 
ie^J£J#oi6~2Cmer (D^* y dv— %^4>f— 3 >tC 
&ttto9iC^iigfig)j|^ Terminal Transferase 

T3 ^mc#v AzmAbctizummtbxmm 

Sec # y TWij£f#^ 3 

3Sl > MIS BP*WKBB * rEflJ i fflfflW ft c-DNA^jtr, 



C5) «fBB¥7- 1 47 9 8 2 
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[0 02 1 ] t'J^>; ^©tK y TiB^JCOf^ to 0 fcftjl 

10 zmmLx§zyt j &L#>x&&?z> 0 

[0 0 2 2 ] 

C ± & < ft$J L , ^CD^©m-RNA(0i?&l:b^f5lBf Ccffl 
^ v y'(,C m-RNA£ A^^y^-fX^ tR» b tc c-D 

[si ] * y =f ^ » ^cmhah. 

[02] *3mv<Dm-mufflM<D#k&Wo 

30 [H3] #«Bjjr©* y =f * * :/±©i§i-&iijtc«»<z> 

[*HI<DS&HJJ] 

1-afi, 2 ,11,12 ,13,14-KH, 21,22,23,24-DNA* 
y ^ V - , 31 , 3 4 , 61 , 62- • • * y =f ^ v y ± CC Jfffi § tltc m 
-RNA, 41,44, 71, 72"-jlME3f B»r-&fiRStlfcc-DN\ 5 
5,91,92-S^fe*, 8l-*2<Z)*y =f"7- % 82-H3 



(6) 



#H?¥7- 1 47 98 2 
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[4i««3B ] ttft&ft 1 7 s£© 2 ©»Jgtc «fc 4»iE©»« 
WHS#] H 1 iWIW 1 

[»tfH3 ¥SX1 2^1 2^5 H (2 0 0 0. 1 2. 5) 

[£0fl##] #P8¥7 - 1 4 7 9 8 2 
[&HJB] ¥fi£7^6^ 1 3H ( 1 9 9 5. 6. 1 3) 
[*Pffl#tt] 4iH»BFfi«7 - 14 8 0 
(WBHS#] #S1¥5 - 2 9 8 5 9 4 

C12N 15/00 
IF I ] 
C12N 15/00 Z 



[JIHlB]TOll^llfli70(l 999. 1 1. 
1 7) 

t*«»jE 1 ] 

[B»Jfcgl_] m-RNAX«c -DNAtC^glftK:^ 

a v **-< xt ^m^i^mr>mmmm(o dna^j 

$*£T5m - R N A<Dm&im<DD N A* 'J rfv-T U 

o 

[ »#^2 ] ftTK«««ffi<D D N A * y =f v - *s % 

5 ^isiiKcttaftaaoD n a* u 

<b %«f» <b -T * 1 f BtgcD m - R N A (Dft?#T ffl<E> D 

*4^*WI*a2aB«{©m-RNA©J!Wrffl©DNA* 

[»*B4_] fulB^UT^ 5mer-20mert 
*«f«4-r S««S3 EttflDm - R N A©«#f 

- D NA^«J»fWtCz»AS<iSR»liBy»JSr}#o* y =f v 

4 £#8J[ <b f 5 fflftclg 2 f BtScO m - R N A <Dfi?fif fflCD D 
NA^Urfv-TU-o 

nmmd_i mmzmsmw, iraam-RNAODsFy 

Altt3hSt©r*4»«a2IB48<Dm-RNA©»*f 
[t»#3B7_3 tBR«jR© D N A * y =rv-£Hgg«: 



ffll^r, m-RNA^H?IBDNA^y rfv-CC>'>>f r^y 

y-fxstK m»RNA©»aEtt*H-aa-r4citi9a 

4T*m-RNA©»flf:frffi d 
(1) *»WW©DNA*y=fv-*«B|«(c«»-rS 

a»oizia*wr4 d n a * y ^-ru-ts^r, 

m-RNA4RDNAt'J =fv— y #4X$1* 

K«:fl3(,>T\ mrtBm-RNACC^t-r^c-DNA 
t^«t5II44W«Ci*»tit4m-RNA 

fcfcOT* & C i T^IS^JI 8 im<Dm - R N 

AcDS?W^So 

[SfaSBl 0] BU IBffilfeaScD D N A* y :*v~#i, 

4 «sotss©»^ t> -tf ^ 6 & £ ffisieyy <b * wr * c 

4 * «f» £ T 4 f I* m 8 iE*8<D m - R N A CO Mff^S, 

[swtBijj fufB^iise?ij^ v tfyTrasct* 

c - D N A (DtfltSrglUCzlA £ n £ gE*DlB?iJ£^o * y a 
**C£*^»<t*af»#JIl OfBiScDm-RNACDfl? 

[IS3$B1_3J luKfiESiEJU^. BuiBm-RNAtf)* 

me r^8me r& 

(1 ) tt»«R©DNA*y=fv-*SHR«tt:«»'J-* 
fflS©EI4ttS D N A * y ^ru-sic^t^ 
m-RNA?:milBDNA^ y rfv— {c^-^^y ¥4X% 

#4XIIi, ( 2 ) RV» 1 ©a*f*r« 

•Stifc^e^^^U^^KS^^r, MIBm-RNAtC 




*tT5c-DNA££/3W-SX?I<h % (3) !uSE» 1 O 
4 a«c 4 » 2 O^Tfef*r «H| 3 tifc y'%& 
f&$fotcmiZc - DN Ate^W -f y #4 >£i£ 

CfS3}<JiX_5 ] «T©XS : ( 1 ) «2»i(7)D N A 

*y^v-*^»«cfiWT4w*©iai*irr4DN 

A*U:Jv-7U-*J§l>-C, m-RNA^SJISDNA 

K£JEl>T\ B?i2m-RNAiC3if-rs c - DNA^M 
T3XH£, (3) WiaWl©S*»4Rtt4»2<D^ 
*i*tgasti/c^P - ^*^«E3 tifcltE c - D N A 
«CAY^l/y-f*-*/ a >SttSIli % (4) u — ff 

o wib»2 ©a36»*a«aur jar 

[fl^Jj 1 6 ] JWT<DX^ : 

(1 ) 1tKWHODNA5j-yrfv-4:a3HS(Cfig^-J-S 

m - R N A £ mTiE DNAt U =Tv— {c^W :/y 
■S4XS t v ( 2 ) R^H 1 OMJtttr « 

»Sti/c=e-/^^U*^KSrflg^r, fiWBm-RNAK: 
StrSc-DNA«r^fltr4Xai, (3) mizmi<D 

mim ± a <c * # 2 <omxi#vwm stifc^n-^ 

J£3ftfc|jtfl2c -DN AK'W:/ y #W-tz— >a >3# 
*Xg£, (4) !f-k: J: OfrSB^l 

» 2 feis-r asa** * a* *x« t * s 

Lnmmi 7] WF<DJM : 

( 1 ) «HJ3ftfc#y T77^7^ititm-RNA 

«raas<turc-DNA*^-raxsi % (2>*j« 

Sft/ciuEc - DNASrfdKBJRrWK-rSXHi. 

( 3 ) m&mmmmtc & %>mm c - d n a ©^Kgp^cD 

3 KMJSE^J^o^y rfv-^A-r^Xg 
4, (4) BtrEm-RNA©sPyA8BtCfco<bt>ati«r 

mmmmtc j: aMRigfttm^gtrEm - rn a©* 
y Affi4on<Dttss9U(cffiitQcffinB c - d naw 

cc^y T^is^j^ofuiac -DNA(D©f>t^, #yA 

^6&Syn-^«rfflur^@tT-5X?Ii*WrSCi 

[ii*gU8_] *y=r^-*j % *yAr*5ci4«f 

*irC»SCi*W»ir*»*«l 7fSiS©m-RNA 



- 1 4 7 9 8 2 

[*BIE*fft:BS«] 0 0 0 8 

[0 00 8 ] # y Tg[S©g 3 5 -20merr C ft/c tf"C « 
< ffSBEJB© 2 mer- 8 mer©g|3# £ £>:b 3 9 Sja&r 

47»*4l£-i, B >©fc»CC2Qner«Tr 
£>*"U£J: l> 0 £ fc 4 mert/Tr ttro-RNA©# y Ag|5&C Jf"*" 
44*lltt*J(ST-rSo <t^r?K yi»©«3 « 5 -2Qiier 

SE3W* 2 - 8 mer«aWA < . fi< ttOTff 3 £ % C 

cfc*WT«Stt^-f^ydr-/«-^ a >^jBi yi ^,, A 

[*«B»iE3] 

[*BiE*fftSB*] 0 0 15 
[0015] 

cxtfeM n * y =f * 9 ^ s^ss i <D&m.m2 © 

SffltCScience (251,767-773(1991)) tC$B££ft/ c ^ 

&£fflt>r dna* y =fv- *ffegr * c t ic £ 9 mr? 

c © * y =/ v - tt y > # - 4 ii L r Sfficctt^ 3 the 
fe. iftSaS^SttrfcJ:^. ^ y ^ v y'teffi, fflioo 

fe©J:9il>&<^or** 0 m-RNA©#y ABB <t'W:/ 
U ^ >f X*T 3 !i< y TSBCDg 3«5 -20merr C tltc WCtt 

< j^ie^j© 7 v - © sb^ <b * t> 3 0 15jd?> r s 

^^y^^^-^a>«Ctt0.15M^0.2M©ftSfiffr, ^ 
ttftft* 40 C C«T^^ » L I ><D -C 20mer«Tr * ft « J: 
l^o *^4mer^Tr«m-RNA©^yAg|3^^3^tt 
^fiT-T 3c efco^'j 72l$©g $ K 5 -20mer# il ^ e 
3 6CCSSSK tt6^iomer*«cfcli. {ZMffimt 2 - 8 m 

47V ^^•fe*-^a>%43u, A^ffi^f^^-r^ry 
[*siE*rftsa«] 0018 



[0018] C Crttm-RNACDsj* •JA^iM< 3 '5fcffii5 
?tf*»»Ufc*J, 3 '^CC#ijA(Dac*jNBlf^<Dm-RNA 

* -T tl K <fc C > . E^jeE^OnMWwK w * * ^ * 
[*ittliE5] 

[*liE«*3SB«] 0 0 19 



«fH¥7- 1 47 98 2 

cooi9] mmm 2 ] getw 1 -c«^ v a ^ tm < 

Sf^toOiC^flttWS* Terminal Transferase *fflO 



-ffi 3- 



